In developing countries such as Egypt and South Africa the shortage of feedstuffs and its high cost are major represents a main problems facing the development of animal productivity. Many efforts have been made to solve the feeds shortage by improving the productivity of conventional feed sources and search about new unconventional feeds for animal feeding.
Moringa oleifera L commonly known as ʺThe Miracle Tree or Horseradish Tree", it is a good source of nutrients for human and animal feeding. Moringa leaves have been reported to be a valuable source of protein, vitamins (A, B-complex, C, D and K) beside some important macroelements as calcium, potassium. Zinc, iron, copper and selenium (Dorga, and Tandon, 1975 and Booth and Wickens, 1988) . Moreover, it was reported that Moringa oleifera leaves prevent effectively morphological changes and oxidative damage in human and animals by enhancing the activities of antioxidant enzymes, reducing the intensity of lipid peroxidation and inhibiting generation of free radicals (Sreelather and Padma, 2009. and Osman et al., 2012) .
In Egypt, great attention has been given by plant breeders to implant Moringa oleifera imported seeds in agricultural and newly reclaimed lands for human and animal uses. Moringa plants are grown for many agricultural and industrial purposes. It can be grown well in a variety of soil conditions preferring well-drained sandy or loamy that is slightly alkaline (Kristin, D., 2000 and Luqman et al., 2012) . Little have been conducted on the effects on the effects of feeding moringa plants for tea moringa tea or as a fodder for animal feeding.
Adding enzymes to the diets of non ruminant animals particularly poultry, become more common in the recent years to improve digestibility of starch and non-starch polysaccharides of dietary cereals (Campbell and Bedford, 1992) . These enzymes can partially hydrolyze non soluble protein, reduce viscosity of gut contents and improvements in nutrients absorption, fiber digestibility (Bolis et al., 1996 and Fernandez et al., 1996) . Therefore, the main objective of the present investigation is to evaluate the effect of dietary substitution of 25 and 50% of alfalfa hay by Moringa petioles meal wit or without multi enzymes preparation on growth performance, nutrients digestibility and carcass characteristics of growing rabbits.
MATERIALS AND METHODS
The present experiment was carried out at the farm of Environmental Studies Institute, Sadat City University, Monofeya, Egypt during November and December, 2014. The chemical analysis was conducted at the laboratories of Regional Center For Food and Feed and Animal Production Research Institute. The Moringa oleifera by-products were obtained from the privet farm belonging to El-Minia governorate. The petioles were separate manually and the crushing and milling operations were carried out using a local hammer mill machine at Agricultural Engineering Research Institute, (AENRI). The fine products of petioles were separately pooled each other and on open door-dried to constant moisture levels, and there after bagged for experimental procedures.
A total number of 72 New Zealand White (NZW) mixed sex growing rabbits, six weeks with 500 ± 2.5g average body weight were used for 8 weeks to study the effect of substitution of 25 and 50% of alfalfa hay by moringa petioles meal levels with or without caplix multi-enzymes supplementation on rabbit performance, nutrients digestibility coefficient, carcass characteristic and economic efficiency. Rabbits were randomly divided into 6 equal groups with four replicates (3 rabbits each). The rabbits were fed on diets containing 7.5 and 15% moringa petioles meal to subistitute 25 and 50% of alfalfa hay in the control diet (Table 1) . In each group, diet was fed to the rabbits either un-supplemented or supplemented with caplix (0.05% of the diet). The diets were formulated to cover the requirement of growing rabbits according to NRC (1977) . Chemical composition of moringa petioles meal and alfalfa dehydrated meal is shown in Table 2 . Diets were offered to the rabbits ad-libtum and fresh water was available all the time during the experimental period. Individual live body weight, feed intake and feed conversion ratio were recorded weekly. Three samples of each feed were analyzed to determine the nutrients percentage composition.
Digestibility trials were carried out using four rabbits mix sex from each experimental group at the last week of the experiment. All cages were housed inside a building with a fan to improve the air quality. Rabbits had free access to feed as well as to water. Rabbits were housed in stainless steel cages measuring 100 × 70 × 30 cm (LWH), each containing seven to eight individuals and equipped with a nipple water; the temperature was 13-15 •C and relative humidity was 60-65%.
Rabbits for each group were housed in metabolism cages where feces and urine were collected separately four 4 consecutive days as a main period. Proximate chemical analysis of the diets and feces were carried out according to the methods of A. O.A.C.( 2002) .
At the end of experimental period, four mix sex rabbits were randomly taken from each group and fasted for 12 hours before slaughter according to Blasco et al., (1993) . Fasted rabbits were housed in separate cages and kept under the same managerial and hygienic condition. Rabbit meat samples included whole edible meat, including inter muscular fat and tendons. Liver, kidneys and lungs were separated and analyzed as 'rabbit offal'. Rabbit meat samples (a part of the hind leg), each sample was hand-boned and dissected from the fat surface, and the lean part was then finely minced. Samples were prepared for chemical analysis in duplicate for moisture, protein, fat and ash content. The cecum was immediately exteriorized and caecal contents were removed. The contents from rabbits fed the same ration were pooled and taken to the laboratory for processing within 10 min of collection. A fresh sample strained through four layers of cheesecloth, the filtrate was immediately subjected to Fernandez et al., (2004). pH determination with a combination electrode. A portion of the filtrate was sampled and frozen at -20°C for determination of ammonia-N and volatile fatty acid (TVFA"s) content. Samples for ammonia-N determination were acidified with a solution of 0.2 M hydrochloric acid (1 ml/ml).
An input -output analysis and economic efficiency were calculated. Economic efficiency of each diets was defined as LE returned for one LE invested in feed. Economic efficiency was calculated by this equation:
Economic efficiency = (Selling price of one kg live body weightFeeding cost of one live body weight / Feeding cost of one kg live body weight) × 100
All data were subjected to analysis of variance using the generally linear models GLM Procedure of (SAS, 2002) and differences obtained upon statistical analysis were compared using Duncan Multiple Range Test (Duncan, 1955) .
RESULTS AND DISCUSSION

Proximate analysis of alfalfa dehydrated meal and Moringa petioles meal
The chemical analysis of tested Moringa petioles meal on DM basis compared to alfalfa dehydrated meal is shown in Table 2 . The obtained data showed that the moringa petioles meal showed higher contents of DM, OM, CP, EE, Ash, Cell., P and DE than alfalfa dehydrated meal. While alfalfa dehydrated meal was higher in CF, NFE, NDF, ADF, ADL, Hem., Lig. And Ca. In this connection Safwat et al.(2014) reported that Moringa olifera (stems and leaves) contain 23.94% DM, 21.04% CP, 15.28% CF, 31.32% NDF, 26.88% ADF, 6.25% EE and 8.89% ash.
Effect of substitution of alfalfa hay by moringa petioles meal with or without caplix on: a. Digestibility and nutritive value
Digestion coefficients of DM, OM, CP, EE, CF, NFE, NDF, ADF, ADL, Hemicellulose, Cellulose and Lignin, were significantly (P<0.05) increased as affected by substitution of 25 and 50% alfalfa hay by moringa petioles meal compared to the control group (Table 3) . Also, there were significantly (P<0.05) increases in digestibility of CP, EE, CF, NDF, ADF, ADL, Hemicellulose, Cellulose and Lignin and nutritive value as TDN and DCP with replacing 50% alfalfa dehydrated meal by Moringa petioles meal in rabbit diets compared to the control group. In this respect, Dougnon et al (2012) , Talha (2013) and El-Badawi et al.(2014) who found that feeding rabbits on diets supplemented with Moringa dried leaves up to 0.3% was associated with significant (P<0.05) increases of nutrients digestibility and dietary nitrogen utilization.
The results revealed that adding caplix to rabbit diets containing petioles meal improved the nutrients digestibility and nutritive value compared to the unsupplemented diet. These observations are supported by those reported by Abd El-Latif, et al.(2008) who noticed that rabbits fed 10% crud fiber provided with enzymes preparation recorded better (P<0.05) values of dry mater, crude protein and crude fiber digestibility. The authors noted that adding caplix enzymes enhanced microflora growth in the gut and caecum as well as increase the volatile fatty acids production and organic matter digestibility.
The obtained results showed that rabbits fed diet containing 50% petioles meal with caplix had the best (P<0.05) nutrients digestibility and nutritive value compared to the other experimental groups.
b. Caecum activity
Data in Table 4 showed that, caecum weight, caecum length, caecum pH and total volatile fatty acids (TVFA΄S) in caecal juice were higher (P<0.05) in rabbits fed diets containing 50% moring petioles meal (MPM) compared to other diets. ‫ناقصة‬ ‫الجملة‬ volatile fatty acids (TVFA΄S) compared to the control group. The recorded value were 10.78 vs. 9.86 g; 12.10 vs. 11.30 cm; 6.60 vs. 6.84 and 4.5 vs. 3.85 mq/100ml, respectively. Also, the values of weight caecum and TVFA΄S caecal juice were significantly higher (P<0.05) with 25% replacing level compared to the control group, being 10.43 vs. 9.86 g and 4.32 vs. 3.85 mq/100 ml, respectively.
Adding caplix enzyme to rabbit diets increased (P<0.05) caecum weight, caecum length, caecum pH and TVFA΄S caecal juice compared to the unsupplemented diets, being 11.12 vs. 9.59 g; 12.33 vs. 11.15 cm; 6.51 vs. 6.92 and 4.66 vs. 3.78 mq/100 ml, respectively.
Data concerning the interaction effect of moringa petioles meal and caplix, showed that the highest values (P<0.05) for caecum weight, caecum length, caecum pH and TVFA΄S caecal juice were recorded with rabbits group fed 50% subistitution MPM diet with caplix. The respective values (2008) who noted that caplix enzymes enhance the micro flora growth in the gut and Caecum, as well as increase caecal TVFA's production and organic matter digestibility. Moreover, Abd El-Rahman et al. (2010) indicated that, dietary addition of multi-enzymes for rabbits could lead to favorable modification in gastro-intestine tract (GIT), environment presumably, acidification of caecal contents and stabilization of ammonia nitrogen concentration. These alterations may be improve the caecal fermentation pattern and rabbit metabolism that might lead to higher body weight and increase in efficiency of feed utilization.
c. Growth performance
Data in Table 5 show that replacing alfalfa hay by moring petioles meal in rabbit diets at level 50% increase (P<0.05) the averages final body weight (FBW) and daily weight gain (DWG) and improved feed conversion ratio (FCR) in comparison with the control group. The values were 2112.22 vs. 2017.94 g; 28.78 vs. 27.10 g and 3.34 vs. 3.63, respectively. However, the differences in FBW and DWG values were not significant between rabbits groups fed the 25% substitution MPM diet and the control group. The average of daily feed intake (DFI) and FCR values were better (P<0.05) with rabbits fed 25% substitution MPM diet than those of the control group. The obtained values were 106.48 vs. 98.44 g and 3.79 vs. 3.63, respectively. Also, data in Table 5 indicate that, average of FBW and daily BWG and FCR were the highest (P<0.05) with rabbits group fed 50% substitution MPM with adding caplix. The values were 2198 g, 30.30 g and 3.24, respectively. The lowest values of DBWG and DFI were recorded with rabbits fed the control diet without caplix (1984.88 g and 26.52 g).
Generally adding moringa petioles meal to rabbit diets in substitution with levels 25 and 50% of alfalfa dehydrate meal (7.5 and 15% of the diet) improved the growth performance of rabbits. Talha (2013) noticed that weaned rabbits fed a diet containing 0.3% moringa leaf meal significantly (P<0.05) increased daily weight gain. Also, Ibrahim et al (2014) found that daily weight gain significantly increased in the rabbits fed 0.2 or 0.4% moringa seeds compared to those of control group. In broilers Safa (2012) reported that Ross broiler chicks fed diets containing Moringa oleifera leaf meal at levels of 3, 5 and 7%, gained significantly higher and superior feed conversion ratio than those fed the control diet.
d. Carcass characteristics
Data in Table 6 show that, carcass weight and total edible parts (%) increased (P<0.05) with replacing 25 and 50% alfalfa dehydrate meal by Moringa petioles meal compared to the control group. The values of dressing %, liver and kidney weights were also increased (P<0.05) with 50% substitution level in comparison with control group. Safa (2012) found that inclusion of moringa leaf meal in broiler diets up to 5 or 7% significantly (P<0.05) improved hot carcass weight, dressing percentage, breast and drumstick percentages and tenderness and juiciness scores for both breast and thigh meat.
Tables 6 indicate that the values of carcass weight, dressing %, liver weight and total edible parts % increased (P<0.05) with adding caplix to the diets in compared to those fed to the unsupplemented diets. However, adding caplix to the rabbit diets decreased (P<0.05) kidney weight. In this respect, Nahla et al. (2015) reported no significant differences in the hot carcass percentage were found between rabbits fed control, exogenous enzymes (ZAD) and combination of lactobacillus acidophilus and ZAD (LZ).
The highest (P<0.05) values of carcass weight, dressing, liver and total edible parts were recorded with rabbit's group fed 50% substituted moringa petioles meal diet with adding caplix, while the lowest values were recorded with group fed the control diet.
e -Chemical composition of rabbit meat
Data illustrated in Table 7 show meat content moisture, CP and EE were not affected significantly by substitution of moringa petioles meal level or adding caplix. Accordingly, the interaction effect between moringa petioles meal level was not significant. Generally, Nuhu (2010) found a reduction in ether extract of meat with growing rabbits fed a diet containing xx % of moringa leave meal when compared to those fed the control diet.
f. Economic efficiency
Data presented in Table 8 indicate that replacing moringa petioles meal instead of alfalfa hay at levels of 25 and 50%, either with or without caplix in rabbit diets increased the net revenue and consequently improved the economic efficiency compared to the control group, while net revenue values were 16.62, 18.19 and 19.28 caplix, respectively compared to the control. The improvement in EE could be attributed to the improvement in the feed conversion of rabbits fed these diets. Owen et al (2013) studied the economics of raising rabbits using Moringa olifera leaf meal as a replacement for soybean in the rabbit's feed. Their obtained results showed that significant differences existed in weight gain, feed intake, feed conversion ratio, cost of feed, cost of weight gain and net benefit. Conclusively, replacement of 50% of alfalfa hay in the rabbits diet by moringa petioles meal with 0.05% caplex supplementation could be recommanded to improve rabbit growth performance parameters and feed efficiency of feed utilization, under the Egyptian conditions. 
